Lack of association between presentation of diarrhoeal symptoms and faecal isolation of Aeromonas spp. amongst outpatients in Hong Kong
Although the clinical significance of Aeromonas spp. in extra-intestinal disease is unequivocal (Altwegg, 1999) , evidence for their exact causative role in gastrointestinal disorders is still not conclusive (Johnson et al., 1985) . Several previous studies have attempted to determine enteric virulence factors in Aeromonas spp., but none has identified any definitive virulence determinant (González-Serrano et al., 2002; Trower et al., 2000) . A more recent study in Canada detecting three haemolysin genes, ahh1, asa1 and aerA, in 121 clinical and 7 reference isolates of Aeromonas demonstrated that genotype 1 (ahh1; n=46) and genotype 4 (ahh1-aerA; n=48) were the most common. Genotype 4 isolates were also shown statistically to be more cytotoxic to Vero cell cultures (Wang et al., 2003) .
In our Microbiology Division, we applied the Canadian genotyping scheme to the aeromonads isolated from stool specimens received from public outpatient clinics in the territory over a 12 month period for the investigation of gastroenteritis. This was an attempt to ascertain any significant association between the clinical presentation of diarrhoeal symptoms and the organism genotype, together with a number of other microbiological laboratory factors, including species identity and amount of growth on the primary culture plate.
On receipt, the consistency of stool specimens was examined and then classified as formed, soft, watery, and bloody and/or mucous. Bloody, mucous or watery stool specimens were regarded as direct indication of the presence of diarrhoeal symptoms. Routine clinical microbiology laboratory methods were employed for isolation and identification of common bacterial enteric pathogens to the species level (Murray et al., 1999) . Specifically, the culture of aeromonads used modified Monsur agar without gelatin (Monsur, 1961 isolates were found at the same time as up to three non-aeromonad co-isolates, in which 32 were detected with one co-isolate in the same specimen. The co-isolates included mainly Campylobacter species (11), Salmonella species (13) and Vibrio species (11).
Most of the isolates [120 (47?4 %)] were obtained from soft stools; 21 (8?3 %) were from bloody and/or mucous stools, and 25 (9?9 %) were from watery stools.
The majority, 156 (61?7 %), of the isolates, belonged to genotype 5 and possessed none of the haemolysin genes sought (Table 1) . Excluding these isolates, the most prevalent genotype was genotype 2, carrying asa1 only, which comprised 79 (31?2 %) isolates. The asa1 gene was the most frequently found haemolysin gene among our isolates. No isolates were detected with ahh1 plus asa1 (genotype 3). There was one unique isolate showing the presence of aerA only, which was newly designated genotype 6 JMM Correspondence and not described in the original scheme (Wang et al., 2003) . Table 2 summarizes the results of the statistical analyses performed. There was no association between the identity of Aeromonas species and the number of co-isolates found (P=0?857). The different Aeromonas species found were not related to the occurrence of diarrhoea (P=0?306), although those specimens yielding Aeromonas isolates together with co-isolates were more likely to be associated with diarrhoea (P <0?001, chi-square test for linear trend). However, this should be taken with caution as the co-isolates themselves were well known diarrhoeal pathogens, including vibrios, campylobacters and salmonellae. In fact, it was likely that the diarrhoeal symptoms were due to these co-isolates rather than to the Aeromonas isolates. The distributions of genotypes and haemolysin genes were apparently random among Aeromonas species (Table 1) . Notably, in this study in an outpatients setting, the genotypes and the presence of haemolysin genes did not predict the occurrence of diarrhoeal symptoms. Even the presence of virulence factors might not necessarily be phenotypically translated and then clinically expressed. Insufficient evidence for the pathological role of the Aeromonas isolates could thus be obtained. However, the absence of haemolysin genes did not preclude the presence of diarrhoea (P=0?503). This study suggests that the causal role of diarrhoea by the described haemolysin genes, and in effect by the Aeromonas spp., is still uncertain.
Even without the influence of co-isolates, different Aeromonas species did not appear to grow in variable amounts on modified Monsur agar primary culture plates (P=0?436) (Table 2) . Moreover, the growth status of different Aeromonas species on the primary culture plate was not associated with the presentation of patients' diarrhoea (P=0?538). This indicates that an increase in the amount of growth of the Aeromonas organisms did not imply a higher chance of diarrhoea. Nevertheless, our study is limited by the possibly incomplete clinical history from the patients. In addition, stool consistency might have normalized by the time the specimens were collected, and hence stool consistency may not be an ideal indicator of clinical illness.
In conclusion, we did not find any significant association between diarrhoeal symptoms presentation and the parameters in our study of aeromonad stool isolates, including bacterial species, genotype, and growth in the primary culture media. 
